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SPECIFICATION 



1 . TITLE OF THE DEVICE 

Jet Type Solution Processing Apparatus 

2. CLAIMS 

(1) A jet type solution processing apparatus for ejecting 
a processing solution from the bottom surface of a solution- 
processed object above a top opening of.a processing solution 
tank, 

said jet type solution processing apparatus characterized 
by positioning and holding the solution-processed object above 
the top opening of the processing tank by a Bernoulli chuck. 

3 . DETAILED DESCRIPTION OF THE DEVICE 
Field of Utilization in Industry 

The present device relates to a jet type solution 
processing apparatus, more particularly relates to a jet type 
solution processing apparatus for forming bump electrodes on 
chips of a semiconductor wafer. 

Prior Art 

In the past, for formation of bump electrodes of for 
example DHD (double heatsink diode) type diodes or formation 
of bump electrodes etc. of TAB (tape automated bonding) type 

(i) 



semiconductor devices, the jet type plating apparatus shown in 
FIG. 2 has frequently been used. 

The above jet type plating apparatus is provided with a 
plurality of positioning guide pins (2) and support pins (3) 
around a top opening of a plating solution tank (1). It supports 
a plating object, that is, a semiconductor wafer (4), by the 
support pins (3) above the top opening of the plating solution 
tank (1) while positioning it by the positioning guide pins (2), 
presses the top electrode (5) into contact with the 
semiconductor wafer (4), positions the bottom electrode (6) 
provided in the plating solution tank (1) facing it, continuously 
supplies the plating solution (7) in the plating solution tank (1), 
makes it overflow from the periphery of the top opening of the 
plating solution tank (1), and at the same time applies a plating 
voltage across the top and bottom electrodes (5) and (6) to 
plate the bump electrode forming parts of the semiconductor 
wafer (4). Further, the overflowing solution is recovered by a 
recovery tank (8) and recirculated to the plating solution tank 

(i). 

Problem to be Solved by the Device 
In the above conventional apparatus, when the plating 
solution spills over to the top surface of the semiconductor 

(2) 



wafer (4) along the positioning guide pins (2), the electrical 
resistance of that portion becomes lower compared with the 
bump electrode forming parts of the nearby semiconductor 
wafer (4), so a large plating current flows, the plating layer 
grows abnormally, the formation of the plating layer at the 
nearby bump electrode forming parts is obstructed and the 
necessary height (for example 50 to 60 d>m) is not reached, and 
the plating sometimes becomes uneven. Further, to obtain the 
necessary height, the plating time becomes great and the 
abnormally grown plating layer at the periphery makes the later 
step of dicing (work of forming grooves for division at the 
pellets) difficult. 

To avoid this, one system is to form an insulation 
coating at the periphery of the wafer, but with this system, a 
step of forming an insulating coating and a step of removing it 
after the plating become necessary. New problems therefore 
arose such as the rise in cost due to the increase in the number 
of steps and the use of the insulating material and the 
deterioration of the plating solution through the insulating 
coating dissolving in the plating solution. 

Further, the present applicant previous proposed a 
device for preventing spillover of the plating to the top surface 

(3) 



by using a head of a two-layer tubular structure mounting a 
nozzle blowing an inert gas or other fluid around the top surface 
at the outside of the head for holding the semiconductor wafer 
by suction. This device, however, has the inconvenience of 
scratching the wafer or depositing foreign matter since the 
suction head directly contacts the top surface of the 
semiconductor wafer. 

Means for Solving the Problems . 

The present device was proposed in consideration of the 
above problem of the conventional apparatus and provides a jet 
type solution processing apparatus for ejecting a processing 
solution from the bottom surface of a solution-processed object 
above a top opening of a processing solution tank, positioning 
and holding the solution-processed object above the top 
opening of the processing tank by a Bernoulli chuck. 

The above device can of course be applied to a bump 
electrode forming plating apparatus of a DHD diode or TAB 
type semiconductor device and can be applied to a jet type 
solution-processing apparatus ejecting a processing solution to 
one surface for cleaning or other processing while preventing 
spillover of the processing solution to the other surface. 

Mode of Operation 

(4) 



A Bernoulli chuck is a chuck making use of the 
Bernoulli principle. It has a front end flared out to a trumpet- 
like shape and is continuously supplied with fluid from the rear 
end. If bringing the front end into proximity with the solution- 
processed object, the annular clearance formed between the 
periphery of the solution-processed object and the periphery of 
the trumpet-shaped front end is reduced, the flow rate of the 
fluid is increased, and a negative pressure occurs at the inside of 
the trumpet-shaped front end. The solution-processed object is 
positioned and held in the non-contact state at the point where 
the magnitude of the differential pressure between this negative 
pressure and the atmospheric pressure and the weight of the 
solution-processed object balance. 

If chucking the solution-processed object by the above 
Bernoulli chuck to position and hold it above the top opening of 
the processing solution layer, the positioning guide pins causing 
spillover of the processing solution like in the past are 
unnecessary. Further, spillover of the processing solution due to 
the fluid flowing out in an umbrella form from the annular 
clearance between the periphery of the trumpet shaped front end 
of the Bernoulli chuck and the periphery of the solution- 
processing object is prevented. 

(5) 



Embodiments 

FIG. 1 is a longitudinal sectional view of principal parts 
showing an embodiment in the case of application of the jet type 
solution processing apparatus of the present device to a plating 
apparatus for forming bump electrodes of a semiconductor 
wafer. In the figure, reference numeral (10) indicates a plating 
solution tank, (1 1) a plating solution continuously supplied into 
the plating solution tank (10) from the bottom by a pump (not 
shown) etc., (12) a semiconductor wafer, (13) a Bernoulli 
chuck, (14) a device for supplying nitrogen gas or another inert 
gas to the Bernoulli chuck (13), (15) a top electrode supported 
by passing through the Bernoulli chuck (13) and able to 
elastically contact the semiconductor wafer (12) at its front end, 
(16) a bottom electrode provided in the plating solution tank 
(10) facing the top electrode (15), and (17) a recovery tank 
provided around the plating solution tank (10) for recovering 
the plating solution (11) overflowing from the plating solution 
tank (10) and recirculating it through a pump and filter (not 
shown) to the plating solution tank (10). The semiconductor 
wafer (12) held by the Bernoulli chuck (13) is positioned and 



(6) 



held forming somewhat of a clearance above the top opening of 
the plating solution tank (10). FIG. 1 shows the case of forming 
the above clearance by the holding action of the Bernoulli chuck 
(13), but it is also possible to provide pins for supporting the 
semiconductor wafer (12) at a plurality of locations at the 
bottom surface around the top opening of the plating solution 
tank (10). 

When the Bernoulli chuck (13) is. brought close to the 
semiconductor wafer (12) while supplying inert gas (18) from 
the inert gas supplying apparatus (14), the annular clearance (g) 
between the periphery of the semiconductor wafer (12) and the 
periphery of the front end of the Bernoulli chuck (13) is 
reduced, the flow rate of the inert gas (18) is increased, and 
negative pressure is generated at the inside. The semiconductor 
wafer (12) is positioned and held in the non-contact state at the 
point where the magnitude of the differential pressure between 
this negative pressure and the atmospheric pressure and the 
weight of the semiconductor wafer (12) balance. 

The above Bernoulli chuck (13) continuously repeats the 
operation of going to pick up an unprocessed semiconductor 
wafer (12), carrying it above the plating solution tank (10), then 
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transferring it to the next step after the plating is finished. 

By the plating solution (11) being continuously supplied 
above the plating solution tank (10) from the bottom, it contacts 
the bottom surface of the semiconductor wafer (12) positioned 
and held by the Bernoulli chuck (13). If supplying a plus plating 
voltage to the bottom electrode (16) and a minus one to the top 
electrode (1 5), a forward direction plating current flows from 
the plating solution (1 1) to the semiconductor wafer (12), the 
plating ingredient (for example, Ag) is deposited at 
predetermined electrode formation positions, and bump 
electrodes are formed. 

During the above plating work, the spillover of the 
plating solution (1 1) to the top surface of the semiconductor 
wafer (12) is prevented by the inert gas (18) flowing out from 
the annular clearance (g) at the front end of the Bernoulli chuck 
(13). 

Note that the structure of the Bernoulli chuck (13) is not 
limited to the shape of the illustrated example if able to perform 
the initial operation. 

Effects of the Device 

According to the present device, due to the positioning 
function and noncontact holding action of the Bernoulli chuck 

(8) 



itself, it is possible to eliminate the positioning guide pins and 
support pins etc. of the solution-processed object and reliably 
prevent spillover of the processing solution due to the fluid 
flowing out from the annular clearance at the front end of the 
Bernoulli chuck. 

Therefore, it is possible to prevent the processing 
solution from depositing on unnecessary parts. For example, 
when applying the invention to a plating apparatus for forming 
bump electrodes of a semiconductor device, there are the 
advantages that greater uniformity of the plating, shortening of 
the plating time, etc. are achieved, the work efficiency of the 
post-treatment is improved, and an increase in the number of 
steps can be avoided. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a longitudinal sectional view of principal parts 
of an embodiment of the present device, and FIG. 2 is a 
longitudinal sectional view of principal parts of a conventional 
device. 

(10) ... plating solution tank (processing solution tank), 

(11) ... plating solution (processing solution), 

(12) ... semiconductor wafer (solution-processed object), 

(13) ... Bernoulli chuck 

(9) 
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